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Cornelia de Lange syndrome
Cornelia de Lange syndrome is a developmental disorder that affects many parts of the
body. The features of this disorder vary widely among affected individuals and range
from relatively mild to severe.

Cornelia de Lange syndrome is characterized by slow growth before and after birth
leading to short stature; intellectual disability that is usually moderate to severe; and
abnormalities of bones in the arms, hands, and fingers. Most people with Cornelia
de Lange syndrome also have distinctive facial features, including arched eyebrows
that often meet in the middle (synophrys), long eyelashes, low-set ears, small and
widely spaced teeth, and a small and upturned nose. Many affected individuals also
have behavior problems similar to autism, a developmental condition that affects
communication and social interaction.

Additional signs and symptoms of Cornelia de Lange syndrome can include excessive
body hair (hypertrichosis), an unusually small head (microcephaly), hearing loss, and
problems with the digestive tract. Some people with this condition are born with an
opening in the roof of the mouth called a cleft palate. Seizures, heart defects, and eye
problems have also been reported in people with this condition.

Frequency

Although the exact incidence is unknown, Cornelia de Lange syndrome likely affects
1 in 10,000 to 30,000 newborns. The condition is probably underdiagnosed because
affected individuals with mild or uncommon features may never be recognized as
having Cornelia de Lange syndrome.

Genetic Changes

Cornelia de Lange syndrome can result from mutations in at least five genes: NIPBL,
SMC1A, HDAC8, RAD21, and SMC3. Mutations in the NIPBL gene have been
identified in more than half of all people with this condition; mutations in the other genes
are much less common.

The proteins produced from all five genes contribute to the structure or function of the
cohesin complex, a group of proteins with an important role in directing development
before birth. Within cells, the cohesin complex helps regulate the structure and
organization of chromosomes, stabilize cells' genetic information, and repair damaged
DNA. The cohesin complex also regulates the activity of certain genes that guide the
development of limbs, face, and other parts of the body.



Mutations in the NIPBL, SMC1A, HDAC8, RAD21, and SMC3 genes cause Cornelia de
Lange syndrome by impairing the function of the cohesin complex, which disrupts gene
regulation during critical stages of early development.

The features of Cornelia de Lange syndrome vary widely, and the severity of the
disorder can differ even in individuals with the same gene mutation. Researchers
suspect that additional genetic or environmental factors may be important for
determining the specific signs and symptoms in each individual. In general, SMC1A,
RAD21, and SMC3 gene mutations cause milder signs and symptoms than NIPBL gene
mutations. Mutations in the HDAC8 gene cause a somewhat different set of features,
including delayed closure of the "soft spot" on the head (the anterior fontanelle) in
infancy, widely spaced eyes, and dental abnormalities. Like affected individuals with
NIPBL gene mutations, those with HDAC8 gene mutations may have significant
intellectual disability.

In about 30 percent of cases, the cause of Cornelia de Lange syndrome is unknown.
Researchers are looking for additional changes in the five known genes, as well as
mutations in other genes, that may cause this condition.

Inheritance Pattern

When Cornelia de Lange syndrome is caused by mutations in the NIPBL, RAD21, or
SMC3 gene, the condition is considered to have an autosomal dominant pattern of
inheritance. Autosomal dominant inheritance means one copy of the altered gene in
each cell is sufficient to cause the disorder. Most cases result from new gene mutations
and occur in people with no history of the condition in their family.

When Cornelia de Lange syndrome is caused by mutations in the HDAC8 or SMC1A
gene, the condition has an X-linked dominant pattern of inheritance. A condition is
considered X-linked if the mutated gene that causes the disorder is located on the X
chromosome, one of the two sex chromosomes. Studies of X-linked Cornelia de Lange
syndrome indicate that one copy of the altered gene in each cell may be sufficient to
cause the condition. Unlike X-linked recessive conditions, in which males are more
frequently affected or experience more severe symptoms than females, X-linked
dominant Cornelia de Lange syndrome appears to affect males and females similarly.
Most cases result from new mutations in the HDAC8 or SMC1A gene and occur in
people with no history of the condition in their family.

Other Names for This Condition

• BDLS

• Brachmann-de Lange syndrome

• CdLS
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• de Lange syndrome

• typus degenerativus amstelodamensis

Diagnosis & Management

These resources address the diagnosis or management of Cornelia de Lange
syndrome:

• CdLS World: CdLS Diagnostic Criteria Checklist
http://www.cdlsworld.org/xwiki/bin/view/CdLSWorld/topicDiagnosisCriteria

• CdLS World: Management and Treatment Guidelines for CdLS
http://www.cdlsworld.org/xwiki/bin/view/CdLSWorld/TreatmentG
uidelinesPreventiveCare

• CdLS World: Treatment Protocols
http://www.cdlsworld.org/xwiki/bin/view/CdLSWorld/CdLSTreatmentProtocols

• Cornelia de Lange Syndrome Foundation: Diagnosis of CdLS
http://www.cdlsusa.org/what-is-cdls/diagnosis-of-cdls.htm

• Cornelia de Lange Syndrome Foundation: Treatment Protocols
http://www.cdlsusa.org/what-is-cdls/treatment-protocols.htm

• GeneReview: Cornelia de Lange Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1104

• Genetic Testing Registry: De Lange syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0270972/

These resources from MedlinePlus offer information about the diagnosis and
management of various health conditions:

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html
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Additional Information & Resources

MedlinePlus

• Encyclopedia: Autism
https://medlineplus.gov/ency/article/001526.htm

• Encyclopedia: Microcephaly
https://medlineplus.gov/ency/article/003272.htm

• Health Topic: Developmental Disabilities
https://medlineplus.gov/developmentaldisabilities.html

Genetic and Rare Diseases Information Center

• Cornelia de Lange syndrome
https://rarediseases.info.nih.gov/diseases/10109/cornelia-de-lange-syndrome

Educational Resources

• Disease InfoSearch: Cornelia de Lange Syndrome (CdLS)
http://www.diseaseinfosearch.org/Cornelia+de+Lange+Syndrome+(CdLS)/1917

• Genetics Education Materials for School Success (GEMSS)
http://www.gemssforschools.org/conditions/cornelia-de-lange/default

• MalaCards: cornelia de lange syndrome
http://www.malacards.org/card/cornelia_de_lange_syndrome

• My46 Trait Profile
https://www.my46.org/trait-document?trait=Cornelia%20de%20Lange%20s
yndrome&type=profile

• Orphanet: Cornelia de Lange syndrome
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=199

• UC Davis Children's Hospital
http://www.ucdmc.ucdavis.edu/children/clinical_services/cleft_craniofacial/
anomalies/cornelia.html

Patient Support and Advocacy Resources

• CdLS UK and Ireland: The Cornelia de Lange Syndrome Foundation
http://www.cdls.org.uk

• CdLS World: The International Federation of National CdLS Support Organizations
http://www.cdlsworld.org/xwiki/bin/view/Main/WebHome

• Cornelia de Lange Syndrome Foundation
http://www.cdlsusa.org/
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• National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/cornelia-de-lange-syndrome/

• Resource list from the University of Kansas Medical Center
http://www.kumc.edu/gec/support/cornelia.html

GeneReviews

• Cornelia de Lange Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1104

Genetic Testing Registry

• Congenital muscular hypertrophy-cerebral syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1802395/

• Cornelia de Lange syndrome 1
https://www.ncbi.nlm.nih.gov/gtr/conditions/CN029798/

• Cornelia de Lange syndrome 3
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1853099/

• Cornelia de Lange syndrome 4
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3553517/

• Cornelia de Lange syndrome 5
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3550903/

• De Lange syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0270972/

ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22Cornelia+de+Lange+syndrome%22

Scientific articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28De+Lange+Syndrome%5BMAJR
%5D%29+AND+%28Cornelia+de+Lange+syndrome%5BTIAB%5D%29+AND+eng
lish%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1080+days%22%5Bdp
%5D

OMIM

• CORNELIA DE LANGE SYNDROME 1
http://omim.org/entry/122470

• CORNELIA DE LANGE SYNDROME 2
http://omim.org/entry/300590
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• CORNELIA DE LANGE SYNDROME 3
http://omim.org/entry/610759

• CORNELIA DE LANGE SYNDROME 4
http://omim.org/entry/614701

• CORNELIA DE LANGE SYNDROME 5
http://omim.org/entry/300882
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